Background-Patients with heart failure (HF) experience depressive symptoms which contribute to poorer outcomes. We tested the effects of a brief cognitive therapy intervention on depressive symptoms, negative thinking, health-related quality of life, and cardiac event-free survival.
Introduction
The purpose of this study was to test the short-term effects of a brief cognitive therapy (CT) intervention for hospitalized patients with HF on depressive symptoms and health outcomes. One-third of hospitalized patients with heart failure (HF) suffer from major depressive disorder. 1 The adverse effects of major depressive disorder and depressive symptoms on mortality and morbidity in patients with HF are well documented [2] [3] [4] [5] [6] -patients with HF and depressive symptoms are twice as likely to die or experience a cardiac event compared to HF patients without depressive symptoms. 5 Furthermore, a dose-response relationship exists between depressive symptoms and long-term survival in patients with HF. In a 7-year follow-up of patients with HF, those with depressive symptoms at baseline were more likely to die than those without depressive symptoms, and the risk increased by level of depressive symptoms: mild (21%), moderate (53%), and severe depressive symptoms (83%). 4 Furthermore, depressive symptoms have a negative impact on health-related quality of life (HRQOL). 6 The most recent guidelines for HF management from the American College of Cardiology and the American Heart Association provide little direction for the treatment of depression in patients with HF. The guidelines state, "Good evidence exists for the critical importance of delivering comprehensive supportive care to these patients, including the assessment and treatment of… depression." 7 The lack of specificity in these guidelines reflects the state of the science regarding the treatment of depression in patients with HF. There has been insufficient research on treatments for depressive symptoms in patients with HF. 8 Furthermore, in 2013, the Centers for Medicare and Medicaid Services will begin withholding reimbursement for patient with HF readmitted within 30 days. 9 Given the increased risk of hospital readmission among patients with HF who have depressive symptoms, as well as the impact of depressive symptoms on health-related quality of life, it is imperative that researchers test interventions for the treatment of depressive symptoms in hospitalized patients with HF.
Recent results from the SADHART-HF trial 10 suggest that non-pharmacological interventions carried out by nurses may be effective for the treatment of depressive symptoms in patients with HF. In this randomized controlled trial, antidepressants did not result in significant improvement in depression compared to placebo. However, both the intervention and placebo groups received a nursing intervention, and both experienced considerable reductions in depressive symptoms. The nursing intervention consisted of 1-hour telephone counseling sessions delivered by a psychiatric nurse every other week for 16 weeks (Personal communication, C. O'Connor, March 3, 2010) . The investigators suggested that the nursing intervention was so powerful that it obscured any effect of the antidepressant.
Negative thinking is a potential target for intervention in patients with HF. Aaron Beck first described negative thinking in 1967. 11 In his cognitive model of depression, Beck theorized that negative thinking influences the emotional, behavioral, and somatic symptoms of depression. Negative thinking consists of automatic and persistent negative cognitions about the self, world, future, and interpersonal relationships. 11, 12 In prior studies conducted by our team, negative thinking was a risk factor for depressive symptoms in patients with HF 13 and worsened the depressed mood. 14 Cognitive therapy (CT) is a psychotherapeutic intervention based on the cognitive model, and has been used successfully to treat depression in multiple populations. 15, 16 In particular, brief CT interventions focused on thought-stopping and affirmations reduced depressive symptoms in women at risk for depression. 17, 18 In a qualitative study, patients with HF and depressive symptoms described managing their depressive symptoms using similar cognitive techniques, including a refusal to dwell on negative thoughts and the replacement of negative thoughts with positive affirmations. 14 Based on our preliminary work, we proposed that a brief CT intervention, focused on reducing negative thinking using thought-stopping and affirmations, would be a clinically feasible intervention for delivery by nurses during hospitalization. The purpose of this preliminary study was to test the short-term effects of a brief CT intervention for hospitalized patients with HF and depressive symptoms on depressive symptoms and health outcomes. We hypothesized that patients who received the brief nurse-delivered CT intervention would experience lower levels of depressive symptoms at one week and three months compared to a control group, as well as lower levels of negative thinking, improved HRQOL, and longer cardiac-event free survival.
Methods

Design
A 2-group randomized controlled trial with repeated measures was used to determine the short-term effects of the brief CT intervention. We followed the CONSORT (Consolidated Standards of Reporting Trials) guidelines for the reporting of clinical trials. 19 Institutional Review Board approval was obtained, and all patients provided informed consent. A sample size of 21 patients per group was determined by an a priori power analysis estimate for depressive symptoms (the primary outcome) in a two-group univariate repeated measures ANOVA algorithm with Greenhouse-Geisser correction. 20 A large effect size was chosen based on data from a prior study in which a large group difference in the short-term effect of a similar brief intervention was reported. 21 With 21 subjects per group and an alpha level of .05, the power of the ANOVA F tests would be at least 90% to detect a main effect for group, a main effect for time, and the group by time interaction. The large effect size in this context is one such that the ratio of the standard deviation of the group means to the standard deviation of the observations within the populations is at least 0.4. 22 In addition, it was also assumed that observations from the same individual would have at least a modest level of correlation over time (r = .3).
Sample
Patients age 21 and older who were hospitalized with a primary or secondary diagnosis of HF at two regional hospitals in Lexington, KY, were screened for study eligibility. Patients were candidates for inclusion if they had a confirmed diagnosis of preserved or nonpreserved systolic function HF. We excluded patients with (a) co-existing terminal illness, (b) end-stage HF (defined as mechanical pump support, continuous at home inotropic infusions, referral for heart transplant, or hospice care), (c) cognitive impairment (determined via chart review or nursing report of cognitive status), and (d) self-reported severe depression or suicidal ideation.
Eligible patients were approached on the second day of hospitalization or later. Recruitment was delayed if the patient was experiencing hypotension (blood pressure <80 mm Hg), a pain level of ≥ 5 on the 0-10 pain scale, or admission to an intensive care unit. Patients who agreed to participate and provided written consent were screened for depressive symptoms with the Beck Depression Inventory version II (BDI-II). Those patients with mild to moderate symptoms of depression (BDI-II score 10-28) were enrolled in the trial. Patients without depressive symptoms or those with severe depressive symptoms ended participation after the baseline assessment. Two items on the BDI-II related to low energy and fatigue were not included in the upper cut-off score because patients admitted to the hospital with HF often report HF-related fatigue. 23 
Randomization
Random allocation was conducted using a true random number generator. 24, 25 Group assignments were placed in sealed, numbered envelopes. The investigators and any research staff were blinded to the random allocation sequence. After the patient was enrolled and completed the baseline assessment, the baseline BDI-II score was calculated. If the BDI-II score fell within the mild-moderate depressive symptom range, the next consecutive envelope was opened to determine group assignment. The patients and the principal investigator (R.L.D.) were not blinded to group assignment; however, the co-authors were blinded to patient assignment.
Procedure
After written informed consent was obtained, baseline data collection took place at the patient's bedside. Privacy was maintained throughout data collection by allowing patients to determine which family members or significant others they would like to have in the hospital room during study procedures. A medical record review was also conducted to obtain clinical and sociodemographic variables.
Both groups completed baseline questionnaires to measure depressive symptoms, negative thinking, and HRQOL. The questionnaires were read out loud for patients who needed assistance due to vision impairment, fatigue, or difficulty reading. Patients with severe depressive symptoms were encouraged to talk to their healthcare provider about their depressive symptoms, and the staff nurse, charge nurse, attending physician, and primary care physician were notified of the patient's high level of depressive symptoms. Patients in the intervention group received the intervention prior to discharge, at a time convenient to the patient. Patients in the control group received usual care.
One week after discharge, all patients received a phone call reminder to complete and return the one-week questionnaires by mail. Patients who needed assistance were given the option of having the questionnaires read out loud over the phone. At three months, patients completed the questionnaires again by phone or mail, and patients were asked about hospitalizations and emergency department visits that occurred since the baseline assessment.
Intervention
The intervention consisted of a single, 30-minute, one-on-one CT session that took place in the hospital and a 5-10 minute telephone booster one week post-discharge. See Box 1 for an outline of the 30-minute CT session. Both the brief CT session and booster were delivered by the first author, a Master's-prepared adult health clinical nurse specialist and advanced practice nurse, in collaboration with a PhD-prepared psychiatric clinical nurse specialist (A.R.P.), who had tested a similar intervention with women at risk for depression in randomized controlled trials. 17, 18 Previous qualitative work guided the design of the intervention. 14 A colorful, 13 page flip chart with photos was used to guide the written script of the intervention. Patients also received a color booklet with the content of the intervention to take home.
Box 1
Summary of the six steps of the brief cognitive therapy intervention
Step 1: Depression and heart failure Description of symptoms of depression Depression is common in people with heart failure Bad news: Depression is bad for the heart Good news: There are treatments for depression Discussion question: "Do any of these symptoms of depression sound familiar to you?"
Step 2: Thoughts, feelings, and behaviors
The connection between thoughts, feelings and behaviors Thoughts can be false and negative, and these thoughts contribute to painful feelings and negative behaviors of depression Two real-life patient stories are told that demonstrate the link between a stressful situation and negative thinking, feelings, and behaviors Discussion question: "Do these stories sound familiar to you? Do you see how the person's negative thinking led to painful feelings and negative behaviors?"
Step 3: Your story
Interactive component: Patient is asked to describe a recent stressful situation Discussion questions: "What kind of thoughts were going through your head? How did these thoughts make you feel? Did you notice any behaviors?"
Step 4: Thought-stopping Notice you have a negative thought Snap your fingers or clap your hands and say, "Stop!" By stopping the negative thought you help take away the painful feelings that go with the thought Interactive component: Patient practices the stop technique with the nurse
Step 5: Affirmations
An affirmation is a short, simple phrase that states how life is at its very best Use first person, present tense, and positive words; if you have a religious faith you may use it in your affirmation Interactive component: The patient comes up with 3-4 affirmations with the help of the nurse The nurse writes the affirmations on 2 brightly colored sticky notes: one for the hospital room and one for the patient to take home
Step 6: Homework Practice the stop technique every time you hear a negative thought Hang the list of affirmations somewhere you will see it every day For every negative thought, think at least 2 positive thoughts
The script of the intervention followed six simple steps focused on reducing negative thinking using thought-stopping and affirmations. One week post-discharge, patients in the intervention group received a booster phone call session. During the booster, the nurse talked with patients about negative thoughts they had experienced and about their experiences with the techniques of thought-stopping and affirmations. The nurse reinforced the techniques and reminded patients of the importance of using thought-stopping and affirmations.
Usual care
Patients in the control group received usual care which consisted of standard evidence-based care for HF according to the American Heart Association/American College of Cardiology 2005 guidelines 7 and the Joint Commission of Healthcare Organizations. 26 All patients received individual discharge teaching about HF care which included brief written instructions about the emotional consequences of living with HF. Patients were offered the assistance of a chaplain if desired. Patients in the control group also received 40-60 minutes of continuous attention during recruitment, the informed consent process, and the baseline assessment from the same nurse who delivered the intervention to the intervention group. However, although these patients received 40-60 minutes of attention from a nurse, we feel that this group can still be considered a "true" usual care group-the patients in this group did not receive any additional attention other than what would be expected during the enrollment process of a research study.
Outcome measures
Depressive symptoms-The primary endpoint was depressive symptoms, which were defined as self-reported symptoms that exist with or without the presence of major depression. 27 The Beck Depression Inventory version II (BDI-II) was used to measure depressive symptoms at baseline, one week post-discharge, and three months after initiation of the intervention. The BDI-II contains 21 items. Total scores range from 0-63; a score of 0-13 indicates none to minimal depressive symptoms, 14 to 28 indicates mild to moderate symptoms, and 29-63 indicates severe symptoms. 28 The reliability and validity of the BDI-II has been supported in both medical and non-medical populations. 29, 30 Negative thinking-Negative thinking was defined as negative cognitions about the self, world, future, and withdrawal from others, and was measured using the Crandell Cognitions Inventory (CCI). 12 The CCI is a 45-item scale that consists of 34 negative items and 11 positive, non-scored, buffer items. Patients were asked to self-report how frequently they experienced each thought. Total scores were calculated by summing the item responses to the 34 negative items; possible scores range from 0 to 170. Higher scores indicate a greater frequency of negative thinking. The reliability and validity of the CCI were supported in psychiatric patients, healthy controls, 12 and patients with HF 31
Health-related quality of life-Health-related quality of life (HRQOL) is characterized by patient's self-report of how HF has impacted the following domains of daily life: physical functioning, emotional status, health perception, and symptom burden. The Minnesota Living with HF Questionnaire (MLHFQ), a heart failure-specific questionnaire, was used to measure HRQOL. This 21-item instrument has strong evidence supporting reliability and validity in patients with HF. 32 Patients responded to items with the stem question: "Did your HF prevent you from living as you wanted during the past month by." The statements are rated from 0 (no impact) to 5 (most negative impact). Total scores range from 0 to 105. Higher scores indicate worse HRQOL.
Event-free survival-Three-month cardiac event-free survival was defined as time to a combined end point of cardiovascular mortality, cardiovascular hospitalization, or cardiovascular emergency department (ED) visit. A written protocol for event coding was developed by the investigators prior to enrollment. Dates and reasons for death, hospitalizations, and ED visits were determined by medical record review and patient interview. A cardiovascular rehospitalization or ED visit was pre-defined as an unanticipated admission for the following reasons: HF exacerbation, shortness of breath, cardiovascular-related chest pain, myocardial infarction, syncope, dysrhythmias (including internal cardiac defibrillator [ICD] firing), ICD or biventricular pacemaker placement due to worsening HF, coronary artery disease, hypertension, and palpitations. All hospitalizations and ED visits were verified with hospital records; dates and causes of death were determined by hospital records. Events were initially coded by the PI, who was not blinded to group assignment. The data coding was then examined independently by two co-authors, who were blinded to group assignment. Any discrepancies or disagreements were resolved by the 3 investigators together, in order to come to a final coding decision.
Demographic and clinical characteristics-To completely characterize the sample and describe potential confounding variables, the following demographic information was collected prior to randomization via patient interview: age, sex, race/ethnicity, marital status, education level, and months since HF diagnosis. The following clinical characteristics were determined by medical record review by the PI who was not blinded to randomization status: height, weight, smoking status, most recent left ventricular ejection fraction, comorbidities, laboratory values on admission, and medications at discharge (i.e. drugs, doses, frequencies).
New York Heart Association (NYHA) functional class was determined to further characterize the sample. NYHA functional class is a subjective indicator of functional status and was determined by patient interview at baseline and three months. Patients were assigned a classification of I (ordinary physical activity causes no symptoms of fatigue, dyspnea, angina or palpitations), II (symptoms with ordinary physical activity), III (symptoms occur with less than ordinary physical activity) or IV (symptoms occur even at rest). 33 
Data analysis
Data analysis was conducted using SPSS v. 18 (SPSS Inc, Chicago). Demographic and clinical differences between the groups were assessed using t-tests or chi-square tests of association. The longitudinal effects of the intervention on depressive symptoms, negative thinking, and health-related quality of life were tested with repeated measures analysis of variance models suitable for mixed models. Time, treatment, and the interaction between time and treatment were entered as fixed effects; subject was included as a random effect. This method is appropriate for use in longitudinal studies where missing data occur 34 and allowed us to use data from all subjects, thus employing a conservative intent-to-treat convention. We specified a covariance structure based on the spatial power law which assumes decreasing pairwise correlation with increasing time between time periods. Fisher's least significant difference procedure was used for post-hoc comparisons. For the mixed model analyses, p-values of .01 or less were deemed significant, as a multiple comparisons adjustment to the usual .05 value.
Cardiac event-free survival was calculated using Kaplan-Meier survival curves with the logrank test. We also conducted a Cox proportional hazard regression to determine the hazard ratio, controlling for baseline depressive symptoms. Differences in the median number of cardiac events between groups were determined with the independent samples MannWhitney U test. A p-value of less than .05 was considered significant.
Results
Sample characteristics
The CONSORT flow diagram is provided in Figure 1 . Of the 407 patients who were screened for eligibility, 203 were excluded. The most common reasons for exclusion were cognitive impairment (n = 95), co-existing terminal illness (n = 34), and end-stage heart failure (n = 17). An additional 104 eligible patients were discharged before they could be approached, and 20 declined to participate.
Eighty patients provided informed consent and were screened for depressive symptoms. Of these 80 patients, 42 (53%) had mild-moderate depressive symptoms and were retained in the study, while 33 patients (41%) did not have depressive symptoms and 5 patients (6%) with severe depressive symptoms were excluded. One patient was withdrawn after randomization to the intervention group because of cognitive impairment that was not detected until after the baseline assessment.
The characteristics of the final sample are provided in Table 1 . The mean depressive symptom score was 16.7 ± 6.7. One-third of the patients had a history of depression noted in the medical record, 36% were prescribed antidepressants on hospital admission, 41% were prescribed antidepressants at hospital discharge, and 36% self-reported taking antidepressants three months later. There were no differences between the two groups with regard to the proportion of patients who were taking antidepressants at hospital admission, discharge, and 3 months after enrollment.
There were no differences at baseline between intervention and control groups with regard to sex, age, marital status, and several clinical variables including NYHA Class, ejection fraction, and medications (see Table 1 ). Patients in the control group had a higher mean body mass index, and patients in the intervention group were more likely to have prior coronary bypass graft surgery and comorbid chronic pulmonary obstructive disease. There were no baseline differences between groups on depressive symptoms, negative thinking, and HRQOL.
Of the 41 patients, 16 (40%) experienced at least one cardiovascular event during the three month follow-up period. Table 2 displays the number and characteristics of first cardiovascular events among the two groups. Thirteen patients had a first event of a HF or cardiovascular hospitalization, and three patients had a first event of an ED visit for HF or cardiovascular reasons. There were only 2 deaths, both due to HF, and both of these deaths occurred in the control group after re-admission to the hospital. The intervention group did not experience any adverse events related to study procedures.
Primary outcome
As shown in Table 3 , BDI-II scores improved over time in both groups (p < .001); however, there were no significant differences between groups. Figure 3 suggests a trend for patients in the intervention group to have a faster decline in depressive symptoms compared to patients in the control group, but this trend was not statistically significant. Table 3 presents the data on negative thinking and HRQOL. There were no significant changes in negative thinking over time in either group. Both groups experienced significant improvements in HRQOL, but there were no significant group by time interactions. Figures 4 and 5 appear to show trends toward faster decrease in negative thinking and improvement in HRQOL in the intervention group, but these trends were not significant.
Secondary outcomes
Patients in the intervention group had longer cardiac event-free survival compared to the control group (Figure 2) . At three months, 80% of patients in the intervention group were alive without a cardiac event, compared to 40% of patients in the control group (p = .048). The median number of cardiovascular events (both hospitalizations and ED visits) over the 3-month period was higher in the control group (median = 1 [25 th % = 0, 75 th % = 1]) compared to the intervention group (median = 0 [25 th % = 0, 75 th % = 0], p = .017). After controlling for baseline depressive symptoms, patients in the control group had a 3.5 times greater hazard of experiencing a cardiac event (p = .04, 95% Confidence Interval 1.1 -11.1) compared to the intervention group (Table 4) .
Discussion
Researchers have established that depressive symptoms contribute to an increased risk of hospital readmissions in patients with HF. 5 The results of this preliminary study suggest that a brief, clinically feasible CT intervention delivered by a nurse may impact cardiac eventfree survival in patients with HF. In our study, this survival advantage appeared within the first two weeks after hospital discharge and remained significant across the 3-month followup period. If our results can be replicated in a larger randomized controlled trial, this nurse-delivered intervention may be an innovative way to approach the problem of hospital readmissions among patients with HF and depressive symptoms.
Our major finding that a brief CT intervention may improve event free survival is promising, but a lack of differences in depressive symptoms and other endpoints makes it difficult to elucidate the mechanism. It is possible that a larger sample size may have revealed significant improvement in depressive symptoms that would explain the improved eventfree survival. Nonetheless, it is unclear at present whether the intervention was the underlying mechanism for the better event-free survival. Therefore, we are conducting a study (Helping Others toward Positive Emotions in Patients with Heart Failure [HOPE-HF]) that is testing the same intervention in a larger sample and will be utilizing biomarkers to provide greater understanding regarding potential underlying mechanisms-including b-type natriuretic peptide, c-reactive protein, inflammatory cytokines, and salivary cortisol (Clinicaltrials.gov identifier: NCT01275742).
One potential mechanism for improved outcomes in the intervention group may be the verbal disclosure of depressive symptoms that occurred during the nurse-delivered intervention. Researchers have demonstrated that shared, written disclosure improves emotional symptoms and physical outcomes in healthy adults, 35 while results from a metaanalysis suggest that patients with chronic health conditions who write emotional disclosures experience improved health outcomes. 36 In our study, we informally observed that many patients in the intervention group stated that this was the first time that he or she had ever talked with a healthcare provider (or in some cases, anyone at all) about their depressive symptoms.
In the SADHART-HF study, O'Connor et al. 10 found that patients with HF who received sertraline or placebo both experienced considerable reductions in depressive symptoms over a 12-week follow-up period. However, both groups received intensive nurse-facilitated support designed to develop rapport, build trust, encourage adherence, and monitor depressive symptoms. The results of our study, in light of the findings of the SADHART-HF investigators, suggest that future research is needed to determine what dosage and type of nursing support for depression can improve outcomes in patients with HF.
Other investigators have not observed a survival advantage when testing CT in a much larger sample of patients with cardiovascular disease. The ENRICHD 37 investigators tested the effects of CT on survival in 2,481 patients with cardiovascular disease who had recently experienced a myocardial infarction and were diagnosed with clinical depression or selfreported poor social support. Although patients in the intervention group experienced a significant reduction in depressive symptoms as compared to the control group, there were no differences in cardiac event-free survival between groups.
However, our study differs from the ENRICHD study with regard to sample characteristics, timing of the intervention, and length of follow-up. The ENRICHD investigators recruited patients who had recently experienced a myocardial infarction, while ours was a population of patients with HF. The ENRICHD investigators initiated the intervention several weeks after hospital discharge, while we delivered the intervention prior to hospital discharge, before the patients could have any index cardiac events. Finally, the ENRICHD investigators followed patients for an average of 29 months, while we measured cardiac event-free survival for three months.
Although the 3-month event-free survival outcome is a comparatively brief time period, we feel that 3-month window is important for several reasons. First, patients with HF who are newly discharged from the hospital are highly vulnerable to readmission because of multiple risk factors, including un-addressed emotional distress. 38 Second, both 30-day mortality and morbidity rates after HF hospital discharge are high (13% and 22%, respectively). 39 Third, by the year 2013, Medicare reimbursement will be denied for HF readmissions that take place within 30 days after discharge. Although a brief, 30-minute intervention might not be expected to have effects lasting longer than 3 months, we feel that it is still important to determine the effects of the brief CT intervention on longer-term cardiac event-free survival. Therefore, the current, ongoing HOPE-HF study was designed with a longer follow-up period.
Patients in our sample had a relatively low level of depressive symptoms at baseline which could explain why both groups experienced a large, natural improvement in depressive symptoms within one week after discharge from a HF hospitalization. Few researchers have described the natural trajectory of depressive symptoms in patients with HF. Koenig et al. 40 found that although some patients with HF and depression experienced spontaneous remission within several months after hospital discharge, 36% and 52% of patients continue to have symptoms of mild and major depression, respectively. Koenig et al. 40 also demonstrated that the primary predictor of shorter time to remission from depression in hospitalized patients with HF is lower levels of depressive symptoms. In our study, the mean level of depressive symptoms was 16, indicating mild depressive symptoms. This was partially due to the fact that we excluded patients with severe depressive symptoms. The low level of depressive symptoms in our study likely contributed to our inability to detect a difference between groups. Therefore, in the HOPE-HF study, we have chosen to evaluate the effects of the intervention on patients with higher levels of depressive symptoms (Patient Health Questionnaire-9 scores of 10 or greater), who are less likely to improve on their own. Finally, our finding that patients in both groups experienced improvement in HRQOL after discharge is consistent with the findings of Riegel et al., 41 who demonstrated that HRQOL naturally improves by an average 13 points in the three months after hospital discharge. Riegel et al. 41 also suggested that only high-intensity interventions have an effect on HRQOL as measured by the Minnesota Living with HF Questionnaire. A more intense dose of the CT intervention offered in this study may be needed to improve HRQOL after discharge. It is also possible that the Minnesota Living with Heart Failure Questionnaire is not sensitive to smaller changes in HRQOL as a result of a brief, low-intensity intervention.
Limitations
Several limitations should be noted. First, it is possible that the findings might be due to chance. The intervention group appeared to have somewhat less severe depressive symptoms and negative thinking at baseline, and thus the intervention group might have been at slightly lower risk than the control group. However, the two groups had statistically similar clinical and psychological characteristics at baseline, and we controlled for baseline depressive symptoms in the Cox regression. Nonetheless, the promising results of this study warrant replication with a larger sample size before definitive conclusions can be drawn. Second, to facilitate patient retention, the follow-up questionnaires were administered by the same nurse who also administered the intervention. However, several steps were taken to reduce the potential for social desirability or researcher bias. The nurse was blinded to group assignment during the first assessment, follow-up questionnaires were administered by mail when possible, and the nurse did not discuss the intervention with the patient during the follow-up assessments.
Conclusions
Our findings indicate that although depressive symptoms improved rapidly after discharge, patients benefited from a nurse-delivered, brief CT intervention while hospitalized for HF. This intervention is replicable, practical for the acute care setting, and may improve short-term cardiac event-free survival in patients with HF. The findings from this preliminary study have been used to design a larger randomized controlled trial that is powered to detect differences in both depressive symptoms and cardiac event-free survival, includes patients with more severe symptoms of depression, incorporates a longer follow-up period, follows a non-depressed comparison group, and measures possible biobehavioral mediators such as inflammatory cytokines. If the results of this preliminary study are replicable, we will demonstrate that a brief, 30-minute CT for depressive symptoms can be delivered by nurses in a cost-effective way to patients with HF who are at high risk for hospital readmission. The results could have a dramatic impact on the state of the science of depression in patients with HF by shifting researchers' and clinicians' focus from pharmacologic interventions toward nurse-delivered, non-pharmacological interventions. Kaplan-Meier cardiac event-free survival curve for patients with heart failure (N = 41; log rank test p = .048). Changes in health-related quality of life over time in patients with heart failure (N = 41) Table 1 Baseline characteristics of entire sample and patients randomly assigned to the brief cognitive therapy intervention versus control *
Study flow diagram
Characteristic
Overall * Data are given as n (%) or mean ± standard deviation unless otherwise indicated.
* Differences between groups were assessed using the independent t-test or Pearson chi-square, as appropriate to the level of measurement Table 2 Description of first cardiovascular events during the 3 month follow-up period 
*
The two HF deaths that occurred during the study (both in the control group) were not categorized as the first event, since they occurred during a HF hospitalization that was already counted as a first event. Table 3 Outcomes for depressive symptoms, negative thinking, and health-related quality of life 
